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ABSTRACT 
 
BACKGROUND: Patient Portals are secure websites that give patients access to their 
own medical records. One function, MedlinePlus Connect (MPC), lets patients use 
National Library of Medicine resources to look up unfamiliar medical and health-
related vocabulary in their records.  Increased access to this tool could improve access 
to timely, authoritative information, which in turn could increase patient-led 
management of their own illnesses, as well as psychological benefits in the form of an 
increased sense of control and confidence. 
 
OBJECTIVE: In a study population of safety-net patients, we seek to determine (a) 
associations between MPC use and various demographic and clinic usage 
characteristics and (b) predictors of MPC usage, with the purpose of understanding 
MPC user-ship in general and the nature of any disparities that may exist in usage of 
this tool. 
 
PATIENT POPULATION: We collaborated with the Institute for Family Health, a 
federally qualified health center network in New York. The study cohort is all IFH 
patients who had at least one in-person provider encounter between February 2011 
(when MPC was implemented) and September 2014  (n=133,667). Of these, 31,718 
(24%) logged in to their patient portal at least once. Among the portal users, 13,491 
(43%) used MPC at least once. 
 
	  	  
METHODS: This is a retrospective cohort study. Chi-Squared tests will be used to 
examine associations between MPC usage and various outcomes and patient 
characteristics.  Correlation tests will examine relationships between MPC usage and 
other core variables.  Regression models will be used to explore the predictors of MPC 
usage. 
 
RESULTS:  Medicaid, dual-eligibles and self-pay constituted in aggregate 55.8% of 
all MPC users' insurance vs. 55.1% of all non-MPC users' insurance (P = 0.0004).   
Black MPC users constituted 22.4% of all MPC users vs. 21.7% of all non-MPC users 
(P=0.0007); among those of Hispanic ethnicity, 27.7% were MPC users vs. 26.2% 
which were non-MPC users (P=0.0094).  Multiple logistic regression showed that 
poverty made a patient 6.7% more likely to use MPC (P=0.0072), while being male 
makes a patient 13.1% less likely of MPC use (P<0.0001).  
 
IMPLICATIONS: As expected, MPC users skew more female, white, & young 
compared to all patients.  However, contrary to our hypotheses, under-served 
populations (as a function of encounter coverage type, race, preferred language and 
ethnicity) are not under-represented when it comes to MPC usage, and in some cases 
show incremental gains in total percentage when compared with non-MPC users.  
Logistic regression corroborates this finding, determining "poverty" (a constructed 
variable aggregating Medicaid, self-pay and uninsured insurance types) to be a 
statistically significant predictor of MPC usage. 
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1. INTRODUCTION & BACKGROUND 
 
     Chronic disease remains a significant, costly & ever-growing U.S. healthcare 
problem, especially for the underserved, who continue to experience poorer quality 
care, reduced access to care, worse chronic disease outcomes, higher prevalence of 
diabetes and obesity, and greater rates of MCC (Multiple Chronic Conditions) 
compared to the rest of the population.(1)(2)(3)(4)(5)(6)(7)(8)(9)(10) 
     Patient-centeredness, one of the six domains of health care quality as defined by the 
Institute of Medicine (IOM) (11), and one of the main focuses of the national effort to 
address MCC (12)(13)(14), has increasingly been shown in the last two decades to be 
tied to improved chronic illness outcomes (15)(16)(17)(18). Some studies suggest that 
Health information technology (HIT) may help patients manage chronic disease, 
especially to the extent that HIT interventions may improve patient-centeredness,        
patient-activation and patient-engagement. For example, for patients suffering from 
chronic disease, HIT has been shown to improve core attributes of patient-
centeredness (11)(19)(20): patient-provider communication (21)(22), patient 
engagement through self-management and medication adherence 
(21)(23)(24)(25)(26), integration and coordination of care (21)(27)(28)(29), and 
access to educational resources related to patients' chronic conditions (21)(22)(23). 
     One HIT intervention in particular, patient portals -- secure websites that provide 
patients access to their medical records, lab results, secure messaging to reach 
providers, scheduling options, and educational resources (among many other 
functions) -- seems to hold the most promise for improving patient-centeredness, 
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given that by their nature portals create multiple opportunities for patients (with 
providers' help) to access and engage with their providers and relevant medical 
information (30)(31)(32)(33)(34)(35).  There has also been much energy devoted to 
measuring possible correlations between portal use and improved health outcomes and 
process measures. 
 
1a. Patient Portal Literature: Outcomes 
 
     Patient portal usage, either in aggregate or, less often, via a particular function 
(most often secure messaging (36)(37)) has rarely been shown to be meaningfully 
associated with an improvement in clinical outcomes(38)(39). When it has, the impact 
has typically been minimal to bio-measure changes such as A1C test results or LDL 
cholesterol levels.  Studies demonstrating incremental health outcome gains often 
acknowledge multiple confounders, chief of which is an uncertainty as to whether 
reported outcome changes were attributable to portal use or to other pre-study factors 
or external patient behaviors (40)(41)(42)(43).  On the other hand, increased patient 
satisfaction (often through self-report), a softer but still meaningful measure of 
healthcare quality, is a fairly common associated outcome in portal literature 
(37)(41)(42)(44). 
     But while the literature shows a tenuous association between portal use and health 
outcomes, it often demonstrates a stronger connection between portal use and various 
health process measures and use of medical resources such as clinic visits, medication 
adherence and patient-provider communication (38)(45)(46).  This connection can be 
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variable depending on perspective.  For instance, while some researchers have found 
use of a patient portal to be associated with an increase in communication (through 
phone, electronic or paper means) and/or clinic visits (30)(41)(42)(47), others have not 
(39)(45)(48)(49)(50). In addition, different studies see the direction of change as 
positive or negative depending on framing of the outcome (for instance, in some cases, 
fewer in-person clinic visits means fewer drains on resources and fewer potentially-
unnecessary associated costs; in other cases, this decrease in usage could signal 
diminished patient engagement and lost opportunities for the healthcare system to 
serve the patient). 
     Treatment and medication adherence, medication error identification, and 
vaccination frequency are other important process measures which have been shown 
to be favorably tied to patient portal use (45)(51)(52)(53)(54). Studies also found 
intermediate positive outcomes relating to how portal use increases patients' ability to 
discover and report mistakes in their medical records related to their own medication 
(55)(56).  While causal or associative links between health outcomes and portal use 
are infrequent and confounded in the portal literature, process measures (important 
proxies to health outcomes) are often more convincingly correlated (57)(58).   
     How has the patient portal been shown to help, if at all, with chronic disease 
management?  In general, some studies have demonstrated how HIT and eHealth can 
play a key role in helping manage chronic illness, one backed by major U.S. health 
initiatives (IOM, AHRQ) (59).  The portal literature addressing this question is 
substantial, with an abundance of studies focusing on populations suffering from 
diabetes, hypertension, heart disease or other core chronic conditions 
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(22)(28)(36)(40)(42)(44)(52)(55)(60)(61)(62)(63).  Some studies report that, if 
outcomes associated with portal use are to be found at all, such outcomes are chronic 
condition-dependent (64); the consensus, however, is mixed as to what extent – and 
precisely how – these interventions impact populations suffering from chronic illness.  
Only a select few cases describe portal use associated with small improvements in 
quality measures and health outcomes (42)(60), while most do not (61)(65); those that 
report improvement do so based on improved process measures such as patient 
satisfaction, or patient-led medicine reconciliation, to list two common examples. 
(42)(44)(52)(55)(63) 
     Overall, the literature related to patient portal use does not significantly correlate 
use to clinical outcomes, and is more strongly correlated with intermediate proxy 
measures. Many studies attribute the lack of establishment between portal use and 
clinical outcomes to the lack of a framework or model for understanding how specific 
types of usage within patient portals across diverse users and settings are actually 
supposed to improve health. (29)(38)(66) 
 
1b. Patient Portal Literature: Generalizability and Bias 
 
     The generalizability of patient portal literature is limited for many reasons.  For 
example, sociotechnical complexities inherent in a patient portal intervention are 
important to add context to studies' findings (29), and their absence in the literature 
makes it difficult to extrapolate from study results to a wider population.  The patient 
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portal literature tends to be broad in its scope, exploring any usage of a portal and its 
associations with changes in patient outcomes or process measures.   
     But as others have argued (41)(67)(68), a complex cluster of contextual factors 
surrounding the HIT intervention itself can influence to what degree it has a 
measurable impact upon healthcare outcomes or process measures, among them: 
clinical workflow, the organization's technical resources, the nature of the tasks at 
hand, patient literacies (health, computer, etc.), workplace culture regarding 
technological interventions, and in the case of the patient portal, specific functions 
within such a complex multi-task intervention (not simply overall portal use). Further, 
as researchers have demonstrated, there is a great deal of heterogeneity across the 
portal studies regarding clinical setting, patient population and explored functions of 
the portal (41)(45)(69), compounding this complexity.   
     For example, a study population's health literacy, health numeracy or computer 
literacy are rarely assessed, but these characteristics been shown to support effective 
self-management  (14)(28)(32); studies able to qualitatively or quantitatively report on 
a population's baseline literacies are able to generalize with greater specificity.  In 
addition, some portal studies cite case managers and/or clinicians who become 
involved with enrollees, helping them adopt and practice HIT usage. The absence or 
presence of this information is vital in determining to what extent a patient portal 
study is generalizable (43). 
     Another reason for limited generalizability in portal literature is that studied 
settings are often major integrated delivery systems or academic medical centers.  
These settings feature demographic characteristics and chronic disease management 
	  	   6	  
protocols that are sometimes quite different from those existing in the rest of the 
country (28)(52)(60)(70).  This inhibits generalizability to the population at large, 
especially the uninsured and those cared for in non-integrated systems (such as found 
in rural settings).   
     Self-selection and other forms of sampling bias exist in the portal literature.  Much 
of the sample selection is performed without randomization, and as Kruse, et al have 
shown in a 2014 systematic review of portal outcomes, "[studies] without 
randomization of participants run the risk of selection bias, which, in turn, affects the 
internal validity". (38) 
     In addition, the portal literature's sample populations feature volunteer portal users 
who share common characteristics: they are engaged with their health, computer-
literature, female, younger, socioeconomically advantaged, and white. What's more, 
sometimes non-portal populations go unstudied, which impairs researchers' abilities to 
determine lift in health effects attributable to portal use alone (52)(66).  Except in 
cases where adequate controls exist to account for this bias, many of the studies find 
their generalizability impacted accordingly (44)(49)(63)(65)(72)(73). In and of itself 
this isn't necessary problematic (studies don't need to generalize to the widest possible 
N), but can be an issue depending on the stated goal of the study. 
 
1c. Patient Portal Literature and the Underserved 
 
     For the all the reasons above, there is a relative paucity (but, happily, a diminishing 
one (72)(74)(75)(76)) of studies examining how patient portals function in 
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underserved populations.  This underscores prevailing socioeconomic disparities 
among the underserved (defined here, following HRSA's Index of Medical 
Underservice(77), and other definitions(78)(79)(80), as populations living in 
communities which experience some function of the following variables: (a) ratio of 
primary medical care physicians per 1,000 population, (b) infant mortality rate, (c) 
percentage of the population living under the poverty level, (d) percentage of 
individuals aged 65 or older), manifesting as gaps in health literacy, health numeracy, 
and especially computer literacy (70)(81)(82)(83)(84).   
     With respect to patient portals, these gaps mean that the underserved are not only 
unlikely to use these tools regularly or without difficulty (75)(85) – they may not even 
be notified of their existence in the first place (72). In addition, they may even feel 
their language barrier to be an impediment to using this kind of HIT (83). The most 
vulnerable among us, with the lowest health and computer literacies, are those most 
likely to use health care services, and are those most likely to benefit from this 
technology (74).   
     Still, there is great opportunity here for the underserved regarding HIT use and 
access, especially in the rapidly expanding realm of mobile health.  In particular, the 
high prevalence of smartphone possession and use among the underserved (86)(87) 
(even in the absence of housing, employment and home/desktop internet capacity 
(87)(88)), these devices' affordability (86)(89), and their capacities to access a range of 
tools and patient portal functions (in addition to other HIT functions, such as 
telemedicine) (86)(87)(90) suggest ways in which the digital divide could begin to be 
bridged. 
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     Given the results of the literature to date, the real value of patient portal effects & 
outcomes research may be best demonstrated not by examinations of overall use or 
non-use, (with a technology so varied in its functionality, extrapolations drawn from 
aggregate use are sometimes limited in value (66)), or to what extent they are 
associated with changes in process measures or bio-measures (45)(46).   
     Rather, effects of a patient portal may be more readily explored via specific portal 
functions (41)(60)(66) studied in a sociotechnically described clinical context and with 
a specific patient population in mind as a generalizability target (41).  This approach 
may limit widest possible generalizability, but as demonstrated above, much of the 
portal literature, in its attempt to generalize broadly, has missed opportunities to 
deliver focused findings on specific populations & settings. 
 
1d. A Specific Patient Portal Function: MedlinePlus Connect 
 
      Our objective in this study was to analyze EHR data and other data associated with 
use of a bi-lingual medical information search tool embedded in a patient portal, 
MedlinePlus Connect (MPC), in underserved populations with high prevalence of 
chronic disease.  
     In line with HIT literature exploring prevailing socio-economic disparities, and on 
the basis of previous analyses of similar data-sets from the same network of FQHCs 
(72)(91)(92)(93), we hypothesize that being in a traditionally disadvantaged group (by 
race, ethnicity, or insurance status) would be associated with lower likelihood of using 
MPC.   
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     Our secondary hypotheses: women will constitute a greater proportion of users than 
men, younger users will adopt the technology more than older users, and MPC users 
will be more likely to have multiple diagnoses and visit clinics more. We expect 
results of this study to be generalizable to safety-net populations nationwide with a 
high prevalence of chronic disease, and where patient portal adoption is occurring with 
at least some level of provider encouragement. 
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2. METHODS 
 
2a. Setting 
 
     The Institute for Family Health (IFH) is a New York state based network of 
federally qualified health centers (FQHCs) offering primary care, mental health, dental 
care, social work, and other services to over 94,000 patients at 19 health centers 
located in Manhattan, the Bronx and the Mid-Hudson Valley.(91)(93)(94) IFH health 
centers are staffed by more than 100 physicians, most of them family practitioners. 
IFH is currently a level III Patient-Centered Medical Home with approximately 54% 
of practitioners having achieved Meaningful Use stage one or two as of 2014.  
     IFH was an early adopter of EHRs, having used the Epic EHR (EpicCare, Epic 
Systems, Inc, Verona, WI, USA) since 2001, and having first deployed its EHR 
patient portal, MyChart (licensed from Epic), in 2008. (95)  
     In October 2009, IFH worked with the U.S. National Library of Medicine (NLM), 
the Health Resources and Services Administration (HRSA), and Epic "to create direct 
links between patients’ personal electronic health records and MedlinePlus.gov, 
NLM’s database of authoritative consumer health information." (95)(96) The results 
of this collaboration helped form MedlinePlus Connect (MPC) a free service of the 
National Library of Medicine (NLM), National Institutes of Health (NIH), and the 
Department of Health and Human Services (HHS).  
     MPC, first available to IFH patients in 2011, allows health organizations such as 
IFH to link patient portals and electronic health record (EHR) systems to 
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MedlinePlus.gov to obtain up-to-date health information for patients, families, and 
health care providers, in English or Spanish, and delivered in language suitable for a 
lay audience.(95)(96) Clinician problem list diagnoses, lab tests and medications, as 
well as other pertinent health and wellness indicators are converted to hyperlinks in 
lay language created by Intelligent Medical Objects (IMO, Northbrook, IL, USA), in 
close partnership with Epic.  It should be noted that these patient friendly terms 
changed somewhat over the duration of the study period to improve readability, and 
reduce confusion.        
     Clicking an MPC hyperlink takes the patient to that health object's corresponding 
MedlinePlus Connect intermediary page, where he or she can select from one or more 
applicable search results. Upon clicking a result, the patient is directed to the 
appropriate MedlinePlus entry where he or she can learn about what was clicked.  This 
is shown in the example below, from the U.S. National Library of Medicine's 
MedlinePlus Connect overview page (96), showing the basic steps of MPC usage: 
 
Figure 1 - Patient selects and clicks hyperlinked health-related item from 
within their portal, in this case a problem list diagnosis 
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Figure 2 - The MPC tool is activated; patient is shown a list of results 
pertaining to his or her clicked health item 
 
 
 
 
Figure 3 - Upon clicking one of the results offered by MPC, patient is taken to 
a comprehensive entry on MedlinePlus.gov 
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IFH MyChart and MPC Timeline a,b 
2001  - Epic launched (Epic Clinical, 2002)  
4/2008 - Epic's MyChart (patient portal) launched c 
2010  - Spanish version of MyChart launched 
2010  - Family Health Center of Harlem incorporated by IFH 
2/2011 - IFH launches MPC 
8/2012 - Soundview Clinic incorporated by IFH d 
6/30/2013 - MPC URL issue fixed e 
 
Figure 4 - Major IFH events related to MyChart, MedlinePlus Connect, and 
overall patient population between 2001 and 2013.   
     Notes: a) At multiple times, from 2008 to 2014, as a part of multiple pushes 
to achieve quotas related to Meaningful Use, patients were offered MyChart by 
IFH clinicians, often in-office.  b) MyChart account expires if client doesn't 
login for a year.  c) NYC patients enrolled immediately, Hudson Valley 6 
months later  d) No definitive date of take-over was available at time of 
writing.   e) Prior to this date, tracking URLs for MPC usage were truncated in 
error, preventing full data capture of language parameters, which in turn 
prevented insight into English vs. Spanish usage analysis prior to this date 
 
 
 
Figure 5 - Unique Patients with at Least One IFH Clinic Visit per Month (red) 
vs. Unique Patients Using MyChart per Month (blue, dotted, on secondary y-
axis).   
     Notes: Due to IFH expansion and concerted IFH efforts to increase portal 
adoption, MyChart usage has experienced a faster rate of increase than clinic 
visits. (Note: chart draws from full months' data only -- 2-2011 and 9-2014 
omitted since they are incomplete months) 
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2b. Study Design, Data and Sample 
 
     The study design is a retrospective cohort study, and the research population being 
generalized to is disadvantaged populations using a medical information search tool 
integrated in a patient portal. Our study sample was drawn from all IFH patients, a 
pool which consists predominantly of disadvantaged populations (approximately 61% 
are on Medicaid or are uninsured; approximately 53% were diagnosed with one or 
more chronic diseases (based on ICD9 problem list code)). 
     We analyzed patient data from all IFH patients from February 20th, 2011 through 
September 20th, 2014. IFH's EHR database provided the demographic characteristics 
(sex, age, race, ethnicity, preferred language), office encounters, primary care 
provider, and encounter insurance coverage type.  IFH's portal database furnished data 
about access codes, activation of portal accounts, and logins. MedlinePlus Connect 
usage data was also obtained, providing clicked patient-friendly term and mapped 
problem list diagnosis codes. 
     Inclusion criteria for the study cohort: (1) age >18; (2) at least one in-person 
provider encounter between February 2011 through September 2014 (n=129,738). 
    
2c. Measures 
 
     The primary dependent variables of interest were MPC usage and, secondarily, 
MyChart usage.  MPC usage was defined as any clicked hyperlink in the MPC section 
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of a patient's portal.  MyChart usage was defined as any patient login during the study 
period. 
     The primary independent variables were demographic (age, sex, race, preferred 
language, ethnicity), socio-economic (encounter coverage), and related to patient 
portal usage and clinic visits. 
     Additionally, the following variables were considered measured confounders and 
covariates: age, sex, portal usage level, frequency of clinic visits, ethnicity, race and 
insurance coverage. The following were considered unmeasured confounders: baseline 
co-morbidities, patient activation measure, strength of patient-provider relationship, 
health literacy, computer literacy, other types of portal usage occurring alongside 
MPC, educational attainment, income. 
 
2d. Statistical Analysis 
 
     Chi-squared tests, Fishers exact tests and Spearman's rank correlation tests were 
used to analyze the demographic and process measure characteristics of patients who 
used the MyChart patient portal and MPC vs. those who did not.   
     After univariate analyses of all relevant covariates were performed, in order to 
screen for the most influential variables, multiple logistic regression was used to 
analyze predictors of MPC use. Analyses were performed using open-source statistical 
software R and Microsoft Excel (Microsoft Corp., Redmond,Washington). 
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2e. Approvals 
 
     The Weill Cornell IRB and The Institute for Family Health IRB approved this 
study. The IFH data sets were stripped of all identifiers specified by HIPAA with the 
single exception of dates upon which the electronic patient portal was accessed. This 
data set is therefore almost entirely de-identified, which led to the granting of a waiver 
of consent by both IRBs. 
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3. RESULTS 
3a. Bivariate Results – Chi-Squared tests 
Table 1: Characteristics of IFH patients who had at least one clinic visit from Feb 
2011 to Sep 2014 
 
Patient Characteristics
Used MPC at least 
once          
n=13,182 (42.9% of 
Portal Users)
Never used MPC           
n=17,511 (57.1% 
of Portal Users)
P
All Portal Users                                     
n = 30,693 
(23.7% of All 
Users)
All Non-Portal
Users                     
n= 99,045 (76.3% 
of All Users)
P All Users             n = 129,738
Age
Median Age (Mean, SD) 34.0 (37.5, 13.9) 33.0 (36.7, 14.1) 34 (37.1, 14.0) 39 (41.2, 16.35) 38 (40.2, 15.9)
18-27 3,911 (29.7%) 5,776 (33.0%) 9,687 (31.6%) 26,086 (26.3%) 35,773 (27.6%)
28-38 3,844 (29.2%) 5,008 (28.6%)  < 0.001 8,852 (28.8%) 22,229 (22.4%)  < 0.001 31,081 (24.0%)
39-52 3,275 (24.8%) 3,970 (22.7%) 7,245 (23.6%) 25,495 (25.7%) 32,740 (25.2%)
53+ 2,152 (16.3%) 2,757 (15.7%) 4,909 (16.0%) 25,235 (25.5%) 30,144 (23.2%)
Sex, n (%)
Female 9,233 (70.0%) 11,479 (65.6%)  < 0.001 20,712 (67.5%) 57,986 (58.5%)  < 0.001 78,698 (60.7%)
Male 3,949 (30.0%) 6,032 (34.4%) 9,981 (32.5%) 41,054 (41.4%) 51,035 (39.3%)
Race, n (%)
Black 2,955 (22.4%) 3,796 (21.7%) 6,751 (22.0%) 23,023 (23.2%) 29,774 (22.9%)
Other Race & Many Race 3,731 (28.3%) 4,747 (27.1%) 8,478 (27.6%) 26,565 (26.8%) 35,043 (27.0%)
White 4,839 (36.7%) 6,829 (39.0%) 0.0007     11,668 (38.0%) 34,749 (35.1%)  < 0.001 46,417 (35.8%)
Unknown/Declined/Null 1,657 (12.6%) 2,139 (12.2%) 3,796 (12.4%) 14,708 (14.8%) 18,504 (14.3%)
Ethnicity, n (%)
Hispanic or Latino 3,658 (27.7%) 4,586 (26.2%) 8,244 (26.9%) 26,838 (27.1%) 35,082 (27.0%)
Not Hispanic or Latino 8,278 (62.8%) 11,237 (64.2%) 0.0094     19,515 (63.6%) 59,626 (60.2%)  < 0.001 79,141 (61.0%)
Unknown/Declined/Null 1,246 (9.5%) 1,688 (9.6%) 2,934 (9.6%) 12,578 (12.7%) 15,512 (12.0%)
Preferred Language, n (%)
English 12,510 (94.9%) 16,304 (93.1%) 28,814 (93.9%) 83,304 (84.1%) 112,118 (86.4%)
Spanish 389 (3.0%) 769 (4.4%)  < 0.001 1,158 (3.8%) 9,466 (9.6%)  < 0.001 10,624 (8.2%)
Other/Unknown/Declined/Null 283 (2.1%) 438 (2.5%) 721 (2.3%) 6,275 (6.3%) 6,996 (5.4%)
Insurance, n (%)
Other/Null/Uknown 688 (5.2%) 1,099 (6.3%) 1,787 (5.8%) 4,705 (4.8%) 6,492 (5.0%)
Commercial 4,322 (32.8%) 5,750 (32.8%) 10,072 (32.8%) 20,129 (20.3%) 30,201 (23.3%)
Medicare 809 (6.1%) 1,016 (5.8%) 0.0004     1,825 (5.9%) 10,949 (11.1%)  < 0.001 12,774 (9.8%)
Medicaid 3,510 (26.6%) 4,418 (25.2%) 7,928 (25.8%) 30,229 (30.5%) 38,157 (29.4%)
Dual Eligibles 27 (0.2%) 33 (0.2%) 60 (0.2%) 505 (0.5%) 565 (0.4%)
Uninsured/Self-Pay 3,826 (29.0%) 5,195 (29.7%) 9,021 (29.4%) 32,528 (32.8%) 41,549 (32.0%)
In Office Encounters, n (%)
Median (Mean) 7(13.0) 9(15.5)  7(13.0) 3(8.8) 4(9.8)
Light (1 to 2 visits) 1,794 (13.6%) 4,622 (26.4%) 6,416 (20.9%) 41,634 (42.0%) 48,050 (37.0%)
Moderate (3  to 10) 5,703 (43.3%) 7,724 (44.1%)  < 0.001 13,427 (43.7%) 35,704 (36.0%)  < 0.001 49,131 (37.9%)
Heavy (11+) 5,685 (43.1%) 5,165 (29.5%) 10,850 (35.4%) 21,707 (21.9%) 32,557 (25.1%)
Chronic Conditions
Range (Mean) 0 to 24 (1.8) 0 to 24 (1.3) 0 to 24 (1.5) 0 to 27 (1.3) 0 to 27 (1.4)
0 4,378 (33.2%) 8,227 (47.0%) 12,605 (41.1%) 48,425 (48.9%) 61,030 (47.0%)
1 3,211 (24.4%) 3,844 (22.0%) 7,055 (23.0%) 18,897 (19.1%) 25,952 (20.0%)
2 2,099 (15.9%) 2,229 (12.7%)  < 0.001 4,328 (14.1%) 11,878 (12.0%)  < 0.001 16,206 (12.5%)
3 to 4 2,209 (16.8%) 2,093 (12.0%) 4,302 (14.0%) 12,653 (12.8%) 16,955 (13.1%)
5 to 17 1,285 (9.7%) 1,118 (6.4%) 2,403 (7.8%) 7,192 (7.3%) 9,595 (7.4%)
ADG Count
Range (Mean) 0 to 9 (0.5) 0 to 6 (0.4) 0 to 9 (0.4) 0 to 10 (0.4) 0 to 10 (0.4)
0 8,770 (66.5%) 13,071 (74.6%) 21,841 (71.2%) 70,808 (71.5%) 92,649 (71.4%)
1 3,116 (23.6%) 3,274 (18.7%)  < 0.001 6,390 (20.8%) 20,146 (20.3%) 0.2218     26,536 (20.5%)
2 to 3 1,203 (9.1%) 1,100 (6.3%) 2,303 (7.5%) 7,608 (7.7%) 9,911 (7.6%)
4 to 7 93 (0.7%) 66 (0.4%) 159 (0.5%) 483 (0.5%) 642 (0.5%)
Frequency of Portal Logins, n (%)
Range (Mean) 1 to 1519 (42.1) 1 to 800 (13.9) 1 to 1519 (52.0)
Light (1 to 3 Logins) 1,536 (11.7%) 7,878 (45.0%) 9,414 (30.7%)
Moderate (4 to 27 Logins) 6,320 (47.9%) 7,416 (42.4%)  < 0.001 13,736 (44.8%) N/A N/A N/A
Heavy (28+ Logins) 5,326 (40.4%) 2,217 (12.7%) 7,543 (24.6%)
Time Between Initial Code Generation & 
Portal Activation, n (%)
Range (median)  36 seconds to 6.1 yrs. (6.1 days) 
 0 minutes to 5.9 
yrs. (6.1 days) 
 0 minutes to 6.1 
yrs. (6.1 days) 
Fast (0 mins to 2.1 hours) 2,681 (20.3%) 4,530 (25.9%)  < 0.001 7,211 (23.5%) N/A N/A N/A
Moderate (2.2 hours to 136 days) 7,023 (53.3%) 8,591 (49.1%) 15,614 (50.9%)
Slow (>136 days) 3,474 (26.4%) 4,384 (25.0%) 7,858 (25.6%)
Time Between First Portal Usage & First 
MPC usage
Range (median)  12 seconds to 3.6 years (106.2 days) 
Fast (20 seconds to 2.1 days) 3,296 (25.0%) N/A N/A N/A N/A N/A N/A
Moderate (2.2 days to 476 days) 6,590 (50.0%)
Slow (477+ Days) 3,296 (25.0%)
	  	  18	  
Notes: Patient IDs marked to two or more races and with the same age: 4063, resulting 
in 2078 duplicate IDs which were removed from the total N.  Age: Ages 90 or greater 
were marked as >90 in original data set; these were converted to 90. Sex: 5 
Unknowns/Nulls were scrubbed from the data.  Race: original "Unknown/Declined/ 
Null" statuses were: Not Collected/Unavailable/ Unknown/Declined/Null.  Among the 
reasons these statuses exist at all: not all patients were asked about Race at time of 
data collection, and some declined to answer.  De-duped patient IDs which had 
selected more than one race were treated as Race="Many Race".  "Other Race" refers 
to a long list of other selectable races (Native American, Alaskan, Native American, 
etc.). Ethnicity: three entries marked as "White" were removed from the total. Original 
statuses for Ethnicity = "Unknown/Declined/Null": Not Collected/Unknown/ 
Declined/Null.  Original statuses for Language = "Unknown/Declined/Null": Not 
Collected/Unknown/Declined/Null/Other Language.  For Clinic Encounters, patient 
visits to different providers and/or clinics in the same day were counted separately.  
Time Between Initial Code Generation & Portal Activation: 10 discarded from total 
due to a) some active patients had no code ever generated, due to portal having been 
launched in 2009; b) patients with a pattern of code receipt, activation, then a dormant 
receipt again, which called into question whether they had really ever logged in, if a 
provider had done it on their behalf, etc.  
 
 
3a-1. All Patients: Demographics 
 
     As Table 1 shows, a total of 129,738 IFH patients were considered for the study, 
based on the exclusion criteria specified, and after de-duplication of patients who had 
indicated more than one race.  Median age of patients was 38, with 76.8% under 53; 
females comprised 60.7% of the population.  As the demographics make clear, patient 
population is dominated by disadvantaged groups with respect to race, ethnicity and 
insurance coverage.  
     A sub-analysis of ethnicity and race was performed to add insight into the 'Other' 
Race category and the "Not Hispanic" race category and thereby gain more 
information about the study sample's racial and ethnic profile.  This was performed by 
constructing a new variable pairing a Race category with an Ethnicity category.   
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     Using this method, of the 61% identified as Not-Hispanic, 26,252 (33%) were 
discovered to be Black (Table 2). We also find that 48.5% of all patients are 
disadvantaged (Black-Other, Black-Not Hispanic, Black-Hispanic, Other-Hispanic, 
White-Hispanic, Unknown-Hispanic), 33.0% White (White-Not Hispanic, White-
Other), and 18.4% Other (Other-Not Hispanic, Other-Other, Unknown-Other, 
Unknown-Not Hispanic). 
 
 3a-2. All Patients: Co-Morbidities 
 
     The study period is rather long (2/2011 to 9/2014), so the clinic visits variable 
alone doesn't give us a strong indication of the overall morbidity and chronic-
condition load of the population, which we expect to be higher than average, given 
IFH is a network of FQHCs serving a safety net population.  For this reason, chronic 
disease load (based on ICD9 problem list code), in addition to Aggregated Diagnosis 
Groups (part of the Johns Hopkins Adjusted Clinical Groups® System (97)), were 
used to gain further insight into population health.  As the Johns Hopkins site 
indicates, "each ADG is a grouping of diagnosis codes that are similar in terms of 
severity and likelihood of persistence of the health condition over time."   
     Fifty-three percent of all patients had one or more chronic conditions, 32.5% had 
one or two conditions, 13.1% had three to four, and 7.4% had five to seventeen.  In 
terms of major ADG count, 71.4% had a zero, 20.5% had one, 7.6% had two to three, 
and 0.5% had 4 to 7.  
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     It should be noted that a disparity exists between chronic conditions and ADG 
count; ADG count only looks at the number of major Aggregated Diagnostic groups 
applicable to each patient. A patient could have several chronic conditions which, as a 
bundle, don't satisfy one of the 32 sets of criteria to qualify as an ADG group. The 
ADG count should therefore be considered an indicator of greater co-morbidity than 
the chronic conditions. 
 
3b-1. MyChart (Patient Portal) Use 
 
     30,693 patients used the patient portal during the study period, or 23.7% of all 
patients studied, with usage here defined as any time-stamped login (Table 1, below).  
Range of portal use was from 1 to 1519 logins; mean among all portal users was 52. 
Of all portal users, 44.8% were moderate portal users, logging in between four to 27 
times during the study period; Heavy users (28+ logins) constituted 24.6% of all portal 
users, and light users (1-3 logins) made up 30.7% (Table 1).  Significant right skew 
was observed for portal logins, with the average portal logins of the Heavy user groups 
at 78.9; in addition, kurtosis was 119.126, indicating a significantly non-normal and 
peaked distribution.  
     Time between initial code generation and portal activation was analyzed as well, in 
an attempt to discover motivation levels among patients and possible ties to more 
engaged uses of the portal (i.e., MPC). This analysis revealed that, among all portal 
users, median time to activate was 6.1 days. Significant right skew in portal activation 
(some took as long as 6.1 years) was present. Nearly half (50.9%) of all portal users 
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took between 2.2 hours to 138 days to activate their portal accounts after having an 
access code generated and e-mailed to them; 25.6% took 136 or more days, and 23.5% 
were "Fast" activators, taking anywhere from 0 minutes to 2.1 hours, suggesting they 
may have activated their account while in the clinic.  
 
3b-2. Patient Portal Use: Demographics 
 
     Median age for portal users (34) was younger than that of non-portal users (39).  
Chi-squared tests were used to test for statistical significance among portal vs. non-
portal groups. Younger portal users (18-27 and 28-38) comprised a larger percentage 
of portal-using patients than they did non-portal users (60.4% of portal users vs. 
48.7% of all non-portal users, P < 0.001), with the 18-27 bracket making up 31.6% of 
all portal users, but only 26.3% of all non-portal users (P < 0.001).  Female users, 
already making up 60.7% of all patients, make up an even larger percentage of total 
portal users, but fewer non-portal users (67.5% of portal users vs. 58.5% of non-portal 
users, P <0.001).  
     In terms of race, as expected, white patients use the portal more often than other 
races, making up 38% of all portal users.  Black patients make up 22.0% of all portal 
users vs. 23.2% of non-portal users (P<0.001). The "Other & many race" category of 
patients makes up 26.8% of all non-portal users and 27.6% of portal users (P <0.001); 
stratification of this category (Table 2) reveals that 25,175 of this category is Hispanic 
(25,175 out of 35,043, or 71.8%). 
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     Hispanics make up 27.1% of all non-portal users and 26.9% of portal users 
(P<0.001), while Non-Hispanics make up a greater proportion of portal users (63.6%) 
than they do non-portal users (60.2%, P<0.001). A stratification of ethnicity by race, 
using a Race-Ethnicity variable, reveals that, of the Non-Hispanic group, 20.2% of all 
patients are Black-Not Hispanic; this group comprises 20.5% of all non-portal users 
but only 19.5% of all portal users (P<0.001). The other major sub-group of ethnicity 
as non-Hispanic is the White-Not Hispanic group, which makes up 32.1% of all 
patients, and 31.4% of non-portal users vs. 34.3% of portal users (P=0.001).  
     93.9% of portal users chose English as their preferred language, an increase in 
proportion compared to the percentage of all non-portal using English speakers 
(84.1%,  P < 0.001). Only 3.8% of all portal users chose Spanish as their preferred 
language, vs. 9.6% of all non-portal users (P < 0.001); Spanish speakers upon 
ethnicity stratification (Table 3) were found to be almost completely Hispanic (10,080 
out of 10,624, or 94.9%). Meanwhile, ethnicity stratification against English speakers 
(who comprise 86.4% of all patients (112,118 out of 129,738)), revealed that Hispanic 
English speakers, while constituting 19% of all patients, make up 17.7% of non-portal 
users vs. 23.1% of portal users (P<0.001), a sizable shift in proportion.   
     Likewise, the non-Hispanic English speaker group increases from 58.5% of all 
non-portal users to 62.9% of portal users (P<0.001).   It is worth noting that the 
increase in percentage for Hispanic English speakers who use the portal when 
compared to Hispanic English-speaking non-portal users is on par with, and even 
greater than the expected increase in among non-Hispanic English speakers.  
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3b-3. Patient Portal Use: Insurance, Clinic Usage and Co-Morbidities 
 
     Regarding insurance coverage, commercially insured patients increase as a 
proportion of total from 20.3% of all non-portal users to 32.8% of portal users 
(P<0.001), an expected shift given prevailing disparities with regard to health/tech 
literacies.  Medicaid, dual-eligibles and uninsured patients separately and in aggregate 
experience a decrease in percentage of total when comparing non-portal users to portal 
users (Aggregate for these three encounter coverage types: 63.8% of all non-portal 
users vs. 55.4% of portal users, P<0.001).  
     Of the variables concerned with co-morbidity and usage of IFH services (in-office 
encounters, chronic conditions and ADG count), most showed that as usage of 
services and co-morbidities increases, portal use increases as well.  For example, 42% 
of patients visiting clinics only 1 or 2 times (“light” clinic users) were non-portal 
users, but 20.9% were portal users (P<0.001); conversely, “moderate” and “heavy” 
clinic users (three to ten visits and eleven or more visits per patient) made up 57.9% of 
all non-portal users, but a sizable 79.1% (P<0.001) of all portal users. 
     While analysis of ADG counts between portal users and non-portal users revealed 
very little difference in proportion (for example, 71.5% of portal users were those with 
zero ADG count; 71.2% of non-portal users were in the same ADG group; P = 
0.2218), analysis by chronic condition count suggested that more chronically ill 
patients used the portal more.  Patients with no chronic conditions made up 48.9% of 
all non-portal users; they only made up 41.1% of portal users (P<0.001).  Conversely, 
the sickest patients (those with three to seventeen chronic conditions) comprised 
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20.1% of all non-portal users, but 21.8% of all portal users (P<0.001), a statistically 
significant shift. 
      
3c-1. MedlinePlus Connect (MPC) Use 
 
     13,182 patients used MPC during the study period, or 42.9% of all portal users (for 
the purposes of this study, MPC users were all also portal users), and 10.2% of all 
patients. MPC usage is defined as any click on a hyperlinked MPC object (problem 
list diagnosis or medication, most commonly) in their patient portal. Range of MPC 
usage count per patient was from 1 to 110 MPC searches; mean among all MPC users 
was 3.7 MPC searches, median was two indicating right skew.  Of all MPC users, 
75% searched four or fewer times, with 50% searching two or fewer times. 
     Time between initial code generation and portal activation was analyzed, revealing 
that 20.3% of MPC users were "Fast" activators of their patient portals, compared to 
25.9% of non-MPC users (P<0.001); 23.5% of all portal users were "Fast" activators.  
Time between first portal usage and first MPC usage was also analyzed, with the 
assumption being that those who quickly used MPC upon portal activation are more 
engaged with their health.  This analysis found that 50% of all MPC users waited a 
moderate amount of time (2.2 to 476 days), 25% were fast first-MPC users (20 
seconds to 2.1 days), with slow first-time MPC users (477+ days between portal 
activation and MPC use) constituting the other 25%.  
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3c-2. MPC Use: Demographics 
 
     MPC users were on par with portal users in terms of median age (both 34), both 
younger than median age for all users (38).  Younger users (18-27) made up 29.7% of 
all MPC users, compared to non-MPC users (33.0%, P<0.001).  This reflects an 
increase compared to all patients (27.6% of total), but a decrease compared to all 
portal users (31.6% of total). Those 53 or older represented a larger proportion of 
MPC users than non-MPC users (16.3 vs. 15.7% respectively, P<0.001). Females 
again outnumbered males, constituting 70% of all MPC users (compared to 65.6% of 
non-MPC users, P<0.001).  
     Black patients constituted 22.4% of all MPC users vs. 21.7% of all non-MPC users 
(P=0.0007); white patients made up 36.7% of all MPC users, an increase compared to 
their percentage of all patients (35.8%), but a decrease compared to white non-MPC 
users (39.0%). The “other race & many race” category (72% of which is shown above, 
via stratification, to be Hispanic) made up 28.3% of all MPC users, compared to 
27.1% of non-MPC users. A similar trend occurs when analyzing Hispanic ethnicity, 
with 27.7% of all MPC users registering as such, vs. 26.2% of all non-MPC users (all 
race MPC vs. non-MPC comparisons: P=0.0007; P=0.0094 for ethnicity comparisons). 
     94.9% of all MPC users marked their preferred language as English, compared with 
93.1% of non-MPC users (P<0.011), 93.9% of all portal users and 86.4% of all 
patients. Stratification of language by ethnicity reveals that of the 12,510 MPC users 
(out of 13,182) who marked Preferred Language as English, 3,269 (24.8% of all MPC 
users) are Hispanic, compared with 21.8% of all non-MPC users (P<0.001), and 
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compared with 19.0% of all patients.  It is worth noting that the percentage of all users 
who are Spanish speakers drops from 8.2% of all patients to 3.8% of all portal users, 
and further, 3.0% of all MPC users. 
 
3c-3. MPC Use: Insurance, Clinic Usage and Co-Morbidities 
 
     Medicaid, dual-eligibles and self-pay constituted 61.9% of all patients' encounter 
insurance and 55.9% of that of all portal users; these insurance types together 
constituted 55.8% of all MPC users' insurance vs. 55.1% of all non-MPC users' 
insurance (P = 0.0004).  Commercially insured patients made up 32.8% of MPC users, 
the same percentage as non-MPC users. This is also the same as the proportion of 
portal users (32.8%), and significantly larger than the proportion of all patients, where 
commercially insured patients made up 23.3% of all patients (All MPC vs. non-MPC 
comparisons regarding insurance coverage: P=0.0004). 
     Median and mean office encounters for MPC patients were 7 and 13, on par with 
all portal users, with both being higher than these same central measures for all 
patients (4, 9.8). Those patients classified as "Heavy" clinic visitors (11+ visits) 
constituted 43.1% of all MPC users and only 29.5% of non-MPC users (P<0.001). 
     Mean chronic conditions were highest among MPC users (1.8) vs. non-MPC users 
(1.3), Portal users (1.5) and all patients (1.4).  26.5% of all MPC users had 3 or more 
chronic conditions, compared with 18.4% of all non-MPC users (P<0.001). Similarly, 
9.8% of all MPC users had 2 to 7 for ADG count, compared with 6.7% of non-MPC 
users (P<0.011), 8.0% of portal users and 8.1% of all patients. 
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3c-4. MPC Use: English vs. Spanish URL 
 
     IFH ensured that Spanish-speaking patients had access to the Spanish version of 
MyChart.  This meant that a Spanish-speaking portal user was also able to access a 
Spanish-version of MedlinePlus by clicking on their MPC health objects. 
Unfortunately, due to a URL truncation error, data on patients who were Spanish 
speakers and who clicked on MPC objects is missing prior to June 30, 2013. No 
meaningful frequencies or analyses could therefore be performed on English vs. 
Spanish MPC usage (aggregations of topics searched for by language, etc.).  
     The tracking URL issue was, however, resolved on 6/30/2013, so analysis was 
possible from this date to the end of the study period (9-20-2014).  16,794 MPC 
searches were performed during this "URL fix" period, with 273 traceable to Spanish-
enabled portal users (1.6%), 16,521 traceable to English-enabled portal users (98.4%). 
 
Table 2: Stratification of Race and Ethnicity based on Usage of Race-Ethnicity 
Variable 
 
 
Patient Characteristics
Used MPC at 
least once     
n=13,182 (42.9% 
of Portal Users)
Never used MPC           
n=17,511 (57.1% 
of Portal Users)
P
All Portal Users                                     
n = 30,693 
(23.7% of All 
Users)
All Non-Portal
Users n= 99,045 
(76.3% of All 
Users)
P All Users           n = 129,738
Race+Ethnicity
Disadvantaged
Black-Other 132 (1.0%) 161 (0.9%) 293 (1.0%) 1,342 (1.4%) 1,635 (1.3%)
Black-Not Hispanic 2,635 (20.0%) 3,358 (19.2%) 5,993 (19.5%) 20,259 (20.5%) 26,252 (20.2%)
Black-Hispanic 188 (1.4%) 277 (1.6%) 465 (1.5%) 1,422 (1.4%) 1,887 (1.5%)
Other-Hispanic 2,605 (19.8%) 3,289 (18.8%) 0.241 5,894 (19.2%) 19,281 (19.5%) <0.001 25,175 (19.4%)
White-Hispanic 379 (2.9%) 417 (2.4%) 796 (2.6%) 2,751 (2.8%) 3,547 (2.7%)
Unknown-Hispanic 486 (3.7%) 603 (3.4%) 1,089 (3.5%) 3,384 (3.4%) 4,473 (3.4%)
Sub-Total 6,425 (48.7%) 8,105 (46.3%) 14,530 (47.3%) 48,439 (48.9%) 62,969 (48.5%)
White
White-Not Hispanic 4,327 (32.8%) 6,186 (35.3%) 10,513 (34.3%) 31,138 (31.4%) 41,651 (32.1%)
White-Other 133 (1.0%) 226 (1.3%) 0.133 359 (1.2%) 860 (0.9%) 0.001  1,219 (0.9%)
Sub-Total 4,460 (33.8%) 6,412 (36.6%) 10,872 (35.4%) 31,998 (32.3%) 42,870 (33.0%)
Other
Other-Not Hispanic 1,054 (8.0%) 1,380 (7.9%) 2,434 (7.9%) 6,867 (6.9%) 9,301 (7.2%)
Other-Other 72 (0.5%) 78 (0.4%) 150 (0.5%) 417 (0.4%) 567 (0.4%)
Unknown-Other 909 (6.9%) 1,223 (7.0%) 0.429 2,132 (6.9%) 9,962 (10.1%) <0.001 12,094 (9.3%)
Unknown-Not Hispanic 262 (2.0%) 313 (1.8%) 575 (1.9%) 1,362 (1.4%) 1,937 (1.5%)
Sub-Total 2,297 (17.4%) 2,994 (17.1%) 5,291 (17.2%) 18,608 (18.8%) 23,899 (18.4%)
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Table 3: Stratification of Preferred Language on Ethnicity 
 
 
Notes:"Not Collected/Null" category maps to the following dataset categories: Not 
Collected, Unknown, NULL, Declined, White.  Also, Chi-squared tests used for the 
English speaker section; remaining three sections, due to sample size, were analyzed 
using Fisher's exact at 95% alpha. 
    
3d-1. Bivariate Results - Correlation tests 
 
     Correlation analyses were performed using scatterplots and Spearman's rank 
correlation tests to assess exploratory correlations between patient portal use 
(operationalized as at least one distinct login by a patient), clinic visits among patient 
portal users (at least one clinic visit by a portal using patient), and MPC usage among 
patient portal users (operationalized as zero or more MPC clicks by a patient).  For 
this exercise, n = 30693 (the population of all portal users) for all three vectors.  
Spearman's rank correlation test was chosen due to the presence of significant right 
skew in all three variables, as well as outliers.  
     The correlation plots were performed first to assess visual correlation.  Varying 
degrees of positive correlation were observed between variables plotted, an expected 
Patient Characteristics
Used MPC at 
least once     
n=13,182 
(42.9% of 
Portal Users)
Never used 
MPC           
n=17,511 (57.1% 
of Portal Users)
P
All Portal 
Users                                     
n = 30,693 
(23.7% of All 
Users)
All Non-Portal 
Users n= 
99,045 (76.3% 
of All Users)
P All Users           n = 129,738
Preferred Language
English 12,510 (94.9%) 16,304 (93.1%) 28,814 (93.9%) 83,304 (84.1%) 112,118 (86.4%)
Hispanic 3,269 (24.8%) 3,819 (21.8%) <0.001 7,088 (23.1%) 17,536 (17.7%) <0.001 24,624 (19.0%)
Not Hispanic 8,195 (62.2%) 11,111 (63.5%) 19,306 (62.9%) 57,904 (58.5%) 77,210 (59.5%)
Not Collected/NULL 1,046 (7.9%) 1,374 (7.8%) 2,420 (7.9%) 7,864 (7.9%) 10,284 (7.9%)
Spanish 389 (3.0%) 769 (4.4%) 1,158 (3.8%) 9,466 (9.6%) 10,624 (8.2%)
Hispanic 375 (2.8%) 750 (4.3%) 1,125 (3.7%) 8,955 (9.0%) 10,080 (7.8%)
Not Hispanic 8 (0.1%) 5 (0.0%) 0.110 13 (0.0%) 163 (0.2%) <0.001 176 (0.1%)
Not Collected/NULL 6 (0.0%) 14 (0.1%) 20 (0.1%) 348 (0.4%) 368 (0.3%)
Other 46 (0.3%) 56 (0.3%) 102 (0.3%) 659 (0.7%) 761 (0.6%)
Hispanic 3 (0.0%) 3 (0.0%) 0.795 6 (0.0%) 49 (0.0%) 0.531 55 (0.0%)
Not Hispanic 40 (0.3%) 51 (0.3%) 91 (0.3%) 558 (0.6%) 649 (0.5%)
Not Collected/NULL 3 (0.0%) 2 (0.0%) 5 (0.0%) 52 (0.1%) 57 (0.0%)
Declined/Unknown/Null 237 (1.8%) 382 (2.2%) 619 (2.0%) 5,616 (5.7%) 6,235 (4.8%)
Hispanic 11 (0.1%) 14 (0.1%) 25 (0.1%) 298 (0.3%) 323 (0.2%)
Not Hispanic 35 (0.3%) 70 (0.4%) 0.458 105 (0.3%) 1,001 (1.0%) 0.334 1,106 (0.9%)
Not Collected/NULL 191 (1.4%) 298 (1.7%) 489 (1.6%) 4,317 (4.4%) 4,806 (3.7%)
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finding in all cases: we would expect that those who use the clinic more might use 
their portals more and/or use MPC more; likewise, we expect that those who use their 
patient portals more would use MPC more. The chi-squared tests in fact confirm this, 
with moderate and heavy clinic visitors and portal users associated with more MPC 
use than non-MPC users  (Table 1).  
 
Figure 6: Bivariate Correlation: IFH Clinic visits vs. Patient Portal Use 
 
 
Figure 7: Bivariate Correlation: Patient Portal Use vs. MPC Use 
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Figure 8: Bivariate Correlation: IFH Clinic visits vs. MPC Use 
 
     Correlation was moderate (rho = 0.366, P<0.001) between clinic visits and portal 
use (Fig. 6), stronger between portal use and MPC use (rho = 0.480, P<0.001, Fig. 7),  
and weakest between clinic visits and MPC use (rho = 0.232, P<0.001, Fig. 8).  
     These correlations and plots, while confirming chi-squared test findings, also 
demonstrate the heavy right skew of the metrics involved, with a small clutch of 
patients utilizing clinic and portal-related services to an unusual degree, in many cases 
featuring patients who, despite being heavy portal users, still needed to visit clinicians 
in person to get health and medical needs met.   
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3d-2. Multiple Logistic Regression 
 
     Multiple logistic regressions were used to determine predictors of MPC usage 
among portal users. We hypothesized that being in a traditionally disadvantaged group 
would be associated with lower likelihood of using MPC.  We also hypothesized that 
women, younger patients, activated patients and unhealthy patients would use MPC 
more.  Finally, based on chi-squared results and the correlation tests, we hypothesized 
that clinic visits and portal use would be predictors of MPC use. 
     After hypothesis-driven variable selection was performed, univariate analyses were 
performed against each variable of interest to establish unadjusted performance.  
Before other variables were addressed, we operationalized our "disadvantaged" 
variable by identifying and aggregating all patients who self-paid, were on Medicaid 
or were dual-eligible as one group, and all other patients as another group. Based on 
results of chi-squared tests and preliminary univariate logistic regression (and, to a 
lesser extent, comparison of McFadden's pseudo-R2)  this method of designating 
disadvantageousness (which we labeled in the final models simply as "poverty") was 
found to be a stronger covariate choice than ethnicity, race, preferred language, or any 
one of the insurance coverage variables alone.  
     We then explored patient unhealthiness, operationalized as ADG count and chronic 
disease count (see Table 1 for chi-squared results). Neither of these variables made it 
into the final model, though both are noted below in the unadjusted section of Table 4. 
Age was left as a continuous variable (18 to 90), while patient activation was 
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operationalized as portal use (login count; continuous). Count of clinic visits was also 
explored as a continuous variable.  
     Table 4 shows the final unadjusted and adjusted results for each chosen predictor of 
MPC use.  Unadjusted values reflect the initial univariate regression analyses, while 
adjusted values reflect those that were used in the final model, which controlled for  
poverty, sex (as female), age, and portal use, dropping chronic disease count, ADG 
count and clinic visits due to their negative statistical impact.   
     The adjusted model shows that being poor made a patient 6.7% more likely to use 
MPC (P=0.0072), while being male makes a patient 13.1% less likely of MPC use 
(P<0.0001). All variables were statistically significant in the final model.  
     Collinearity was likely between the variables discarded and those that were used in 
the final model; for instance, the measures of health (chronic disease count, ADG) 
were likely at least somewhat collinear with portal use and age, given that older 
patients are likely to be sicker, and those with more chronic conditions, as shown in 
the chi-squared results (Table 1) are more likely to be portal users than non-portal 
users. 
  
Table 4: Predictors of MPC Usage 
 
Notes: Abbreviations: CI = Confidence Interval. OR = Odds Ratio. Results from 
Multiple Logistic regression using R. 
(Unadjusted) (Adjusted)
Predictor OR 95% CI P Value OR 95% CI P Value
Poverty 1.032 (0.986, 1.080) 0.1790 1.067 (1.018, 1.118) 0.0072
Sex (Male) 0.869 (0.827, 0.912) <0.0001 0.821 (0.775, 0.870) <0.0001
Age (every 1 year) 1.001 (0.999, 1.002) 0.3920 1.004 (1.001, 1.006) 0.0019
Portal Use (No. of Logins) 1.000 (1.000, 1.001) 0.3020 0.999 (0.999, 1.000) 0.0167
Chronic Disease Count 1.004 (0.992, 1.016) 0.5450 - - -
ADG Count 0.970 (1.032, 1.001) 0.9560 - - -
Clinic Visits 0.998 (1.001, 1.000) 0.5420 - - -
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4. DISCUSSION 
 
4a. Analyses 
 
     This retrospective study of a large patient dataset from a network of federally 
qualified health centers used bivariate analyses to reveal differences in usage of 
MedlinePlus Connect on the bases of race, ethnicity, age, sex, language, insurance 
type, clinic usage, frequency of patient portal use, and health status. In addition, 
multiple logistic regression was used to discover poverty and sex as predictive of MPC 
use and non-use, respectively, each with statistical significance.   
     Some findings were in line with our hypotheses. For instance, being male was a 
strong and statistically significant predicator of not using MPC (Adjusted OR: 0.821 
OR, CI 0.775 to 0.870, P<0.001); as hypothesized, females use MPC more than males. 
This makes sense considering IFH's overall sex distribution (primarily female), and its 
structure as a network of FQHCs consisting largely of family practitioners, where 
gynecological & contraceptive management visits by younger women are among the 
most frequent ICD9 codes assigned to clinic visits. These metrics are also consistent 
with larger national trends, where females are more likely to use healthcare services 
than males (98)(99), especially among Hispanics (100). 
     Bivariate analysis by patient activation and/or usage of IFH health services – here 
operationalized as in-office encounters, frequency of patient portal login, time 
between initial patient portal activation code and portal activation, and time between 
portal login and first MPC use  (see Table 1) – showed mixed results when comparing 
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bivariate and multiple logistic regression analysis results.  For example, using chi-
squared tests, we found that among all MPC users, the heaviest clinic users (11+ visits 
over the study period) constituted 43.1% of all users; among all non-MPC users, this 
group only amounted to 29.5% (P<0.001).  This expected finding seems to suggest 
that patients who are frequent visitors to IFH clinics are more likely to be engaged 
with their health, enough to utilize MedlinePlus Connect to search and learn about 
their health conditions and medications.   
     However, preliminary multiple logistic regression revealed clinic visits (as both a 
tiered and continuous variable) to be relatively neutral and statistically insignificant as 
a predictor of MPC use (Adjusted Clinic visits OR : 0.999, CI: 0.998 to 1.001, P 
0.3002).  Skewness of data here may have played a part in rendering this variable unfit 
as a predictor of MPC use.  This mixed finding has face validity: it's not necessarily 
the case that patients who visit clinics often are necessarily technology- and health-
literate enough to utilize a function such as MedlinePlus Connect more often than 
other patients.   
     Similarly, frequency of patient portal logins revealed an expected association 
between the heaviest portal users and MPC use (patients with 28+ logins constituted 
40.4% of all MPC users, only 12.7% of non-MPC users, P<0.001).  Conversely, those 
using the portal the least (1 to 3 logins) only constituted 11.7% of MPC users, and 
45% of non-MPC users. These chi-squared results suggest, as hypothesized, that 
heavy usage of the gateway technology of the patient portal is associated with 
utilization of one of the most salient portal functions, MedlinePlus Connect.  
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     However, the final multiple logistic regression model revealed that total portal 
logins per patient is very-slightly-negative as a predictor of MPC use, with its adjusted 
odds ratio dropping three thousandths of a point compared to the original OR 
(unadjusted OR:  1.0002, CI: 0.9997 to 1.0007, P = 0.302; adjusted OR: 0.999, CI: 
0.9985 - 0.9998, P=0.0167).  While a minor shift, this does indicate that, with this 
model, portal use would be very slightly predictive of a decrease in MPC use over 
time.  
     One possible explanation for this finding is that, in order to achieve Meaningful 
Use Stage 2 requirements, IFH at various points during this study period made it an 
organization-wide initiative to guide select patients through the portal code activation 
process, often at the time of visit, thus leading to many cases of a one-time login (5061 
patients, or 16.5% of the 30,693 portal users) followed by cessation of portal usage.  
This explanation has face validity given that this safety net population, like most 
FQHC populations, had limited at-home internet connectivity, and other disparities-
related challenges with consistent technology usage. 
     Further, in some cases, fast-tracked patients may have been less likely to 'stick' and 
remain active portal users. This is a finding in Ancker, et al. ("Use of an Electronic 
Patient Portal Among Disadvantaged Populations", 2011), who found that "those who 
activated their account the same day they received an access code were less likely to 
become repeat users." (72)  Since MPC use is strongly associated with portal use (as 
demonstrated in the chi-squared and correlation tests), that could mean a proportion of 
fast-tracked patients will be much less likely to use MPC. Indeed, chi-squared test 
results (Table 1) demonstrate that of the fastest activators of the portal (0 minutes to 
	  	  36	  
2.1 hours), 20.3% were MPC users, but 25.9% of them were non-MPC users 
(P<0.001).  
     Bivariate analysis by unhealthiness (operationalized as chronic condition count and 
ADG count) revealed significant association between unhealthiness and using MPC.  
For instance, those with 2 or more chronic conditions constituted 42% of MPC users, 
but only 31.1% of non-MPC users. Similarly, those with the highest ADG count (2-7) 
made up 9.8% of MPC users, but only 6.7% of non-MPC users.  As one would expect, 
patients with greater degrees of unhealthiness are more likely to be engaged and 
interested in using a tool like MPC to learn more about their diagnoses and 
medications.   
     However, as is the case with several covariates analyzed in this study, multiple 
logistic progression did not corroborate the bi-variate findings. Both health variables 
were non-predictive of MPC use (example: for chronic conditions count, the 
unadjusted OR was 1.004, CI: 0.992 - 1.016, P = 0.545; adjusted OR: 1.003, CI: 0.991 
to 1.015,  P=0.6026).  Sick patients may be more motivated to become engaged and 
curious about their health data, and be in the position to utilize MPC, but health 
literacy, technology literacy and other socioeconomic disparities can still act as 
barriers to use. 
     Some of our hypotheses were very clearly contradicted by the data. For instance,  
while initial frequency tallies showed that most MPC users were between 18 and 38 
(58.9%, 39-53+, 41.1%), a chi-squared test on stratification by age level showed that 
older patients (53+) used MPC more than non-MPC users of the same age range (those 
53 or older made up 15.7% of non-MPC users, but 16.3% of MPC users (P <0.001)).  
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This is contrary to our hypothesis that younger patients would be more likely to use 
MPC. 
     And while the multiple logistic regression model showed an adjusted OR for age 
that was little better than the null (1.001, CI 0.999 - 1.002, P=0.0019), a preliminary 
logistic regression model examining age as a four-tiered variable found the oldest tier 
(53+) to be predictive of MPC use (adjusted OR 1.077, CI 1.005 - 1.154, P = 0.0357), 
even though the tiered-age variable failed to be predictive among the other chosen 
covariates and was thus not used in the final model.   
     There is certain face validity to this: the older a patient, the more likely they are to 
face a significant chronic disease burden and the more likely they may be inspired to 
track and research their health, with or without the help of an aide, proxy, or the 
clinician him or herself.  In fact, using patient data from the same network of FQHCs, 
Ancker, et al. showed ("Use of an Electronic Patient Portal Among Disadvantaged 
Populations", 2011), "older patients were less likely to receive portal access, but older 
patients who did receive portal access were actually more likely to activate the 
account.” (72)  
     Perhaps our most compelling findings concerned disadvantaged populations and 
their use of MPC. Insurance encounter coverage is a powerful indicator of 
socioeconomic disadvantage, and bivariate analysis of this variable showed that those 
with commercial insurance constituted a greater percentage of portal users, MPC users 
and MPC non-users (32.8% for all three, P <0.001), vs.  23.3% of all patients).  This 
was an expected finding: those with economic advantage are more likely to be health- 
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and technology-literate, and activated, all of which are preconditions for likelihood of 
using not just a patient portal but one of its specific functions, such as MPC.   
     However, the group of patients whose encounter coverage was either Medicaid, 
uninsured or dual-eligible constituted a greater proportion of all MPC users than non-
MPC users (MPC Users: 55.8% vs. 55.1% of non-MPC users, P = 0.0004), or all 
portal users (55.4%).  We expected to find that this bloc of patients used MPC less as a 
proportion of total, but in fact they used it at a rate not only on par with non-MPC 
users, but more often than non-MPC users as a percentage of total. 
 
Figure 9 - Stacked Chart for Encounter Coverage, From Table 1 
 
     Bivariate analysis by race and ethnicity revealed similar results.  As expected, 
white patients constituted a larger proportion of all MPC users than other races (36.7% 
of all MPC users were white, vs. 39.0% of non-MPC users, P<0.001).   However, 
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portal users (38% of total).  Conversely, the black and "other" race categories actually 
saw an increase in proportion of total when comparing MPC use (black patients = 
22.4% of total, "other race" patients, 28.3%) to non-MPC Use (black patients = 21.7% 
of total, "other race" patients,  27.1% of total, all P = 0.0007).   
     Since race and ethnicity considered separately don't always give a complete picture 
of a population's demographic profile, stratification on a race+ethnicity variable was 
needed to further explore the data.  This race-ethnicity stratification (Table 3) reveals 
that the "other" race category" is 69.8% Hispanic for MPC users (2605/3731), 69.3% 
Hispanic for non-MPC users (3289/4747) (MPC vs. non-MPC, P=0.241).  This 
finding is echoed in the Ethnicity variable (Table 1), where chi-squared tests revealed 
that Hispanics represent a statistically significant (P=0.0094) difference in proportions 
between non-MPC users (26.2% of total) and MPC users (27.7% of total).  
     Chi-squared analysis of preferred language stratified by ethnicity (Table 3) 
revealed similar findings. With respect to language, though 94.9% of patients who 
used MPC were English speakers (12510), a greater proportion than non-MPC users 
(16304, 93.1%, P<0.001), 24.8% of all MPC users (3269) were Hispanic English 
speakers, vs. 21.8% (3819) of all non-MPC users (P<0.001).  Once again, Hispanics 
are shown to not only drop off as a proportion of total MPC users, but actually 
increase in proportion vs. non-MPC users.    
     Sub-total analysis of the race-ethnicity variable is consistent with other findings.  In 
a chi-squared analysis, blacks and Hispanics (Black-Other, Black-Not Hispanic, 
Black-Hispanic, Other-Hispanic, White-Hispanic, Unknown-Hispanic), considered in 
aggregate as "Disadvantaged", constituted 48.7% of all MPC users, vs. 46.3% of non-
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MPC users (P>0.001 for MPC vs. non-MPC comparison); Whites (White-Not 
Hispanic, White-other) constituted  36.6% of all non-MPC users, and 33.8% of MPC 
users (P<0.001).  
     For the multiple logistic regression analysis, "poverty" (understood as insurance 
coverage being either Medicaid, uninsured or dual-eligible) was chosen as the most 
important covariate representing socioeconomic disadvantage (ahead of ethnicity, 
race, the novel race-ethnicity variable, and preferred language), and multiple logistic 
regression showed it to be predictive of MPC use, albeit slightly (Unadjusted OR: 
1.03, CI: 0.99 to 1.08, P=0.1790; Adjusted OR:1.07, CI: 1.02 to 1.12, P=0.0072).  This 
finding confirms the bivariate analyses already discussed: the most disadvantaged 
patients (with respect to insurance coverage, race, ethnicity and language) actually use 
MPC as much as, if not slightly more, than those who do not (Fig. 10, Fig.11, Tables 
1-3). 
     We can conclude therefore that Medicaid and uninsured patients are not under-
represented with respect to MPC use when compared with non-MPC users and portal 
users.  In addition, we can also conclude based on these bivariate analyses that black 
and especially Hispanic patients, and various race-ethnicity permutations thereof, are 
not under-represented with respect to MPC use, but in some cases utilize MPC more 
often than non-disadvantaged populations with some statistical significance. 
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Figure 10 - Stacked Chart for Race, From Table 1 
 
 
Figure 11 - Stacked Chart for Ethnicity, From Table 1 
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Figure 12 - Stacked Chart for Race-Ethnicity Variable, From Table 2 
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occurring. This suggests that disadvantaged populations in this sample are not only 
inspired to use a medical information search tool embedded in a patient portal to learn 
about their health and medical information, but have the wherewithal to do so, despite 
socioeconomic indicators to the contrary.  
      Our study has shown that this was especially true for Hispanics, which is 
important given the chronic disease prevalence among Hispanics and the health 
outlook for this ethnicity group. For example, in 2011, Hispanic Americans were 1.2 
times as likely to be obese than Non-Hispanic Whites; Hispanic adults were also 1.7 
times more likely than non-Hispanic white adults to have been diagnosed with 
diabetes by a physician.(101)(102) Hispanics (especially men) are also less likely to 
have a regular health care provider, and less likely to feel they need health 
insurance.(100) A sizable proportion also get their health care info from TV and 
friends vs. certified health care providers ("83 percent" "report that they obtained 
health information from some branch of the media, with television being the dominant 
source").  Given the U.S. Hispanic population's projected growth rate (expected to 
double between 2015 and 2050, according to a 2014 Pew Research Center report 
(103)), the troubled Hispanic health profile becomes an even greater cause for 
concern. 
     As our country's major health concerns have shifted from episodic care to control 
and early prevention of chronic disease, patient engagement has been pointed to as a 
key resource in the effort to control and prevent chronic disease 
(104)(105)(106)(107)(108)(109)(110)(111). Specific patient portal usage such as the 
medical information search tool analyzed in this study are examples of such patient 
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engagement. Given our study's findings regarding disadvantaged populations' 
engagement with MPC, future considerations for research in this area might include an 
intervention and time-series study of usage of MPC.  Such a study could examine how 
MPC as an intervention impacts mid-to-long term measures such as clinic visits (or 
other process measures), bio-measure changes, disease status, patient satisfaction, or 
other outcomes, such as patient engagement measures.  Another research opportunity 
involves cohort studies where patients do and do not have provider help in interpreting 
or using patient portal functions, with patient satisfaction, patient engagement, patient 
outcomes, or even ROI as the outcome(s).     
     Our study could inform further portal development in environments where patient 
populations feature a large percentage of disadvantaged populations. For instance, 
peer support or peer mentoring modules could be introduced which utilize culturally 
relevant social media networking in an effort to control chronic disease or prevent it 
through lifestyle coaching. Also, dietary education modules could be embedded in the 
portal to inform the patient of culturally relevant healthy eating options. It's important 
to note, however, that all such online portal-based health interventions should have 
proper provider involvement.  This will allow for proper conveyance of relevant health 
and medical data to the patient, integration of new information into an overall care 
plan, and solicitation of patient feedback to the provider to inform future 
improvements upon the portal functions (44)(59)(63)(65)(112).  
      Finally, there is a need to more deeply understand the sociotechnical context in 
which the portal interventions occur, and the mechanisms by which specific portal 
interventions achieve (or fail to achieve) hypothesized outcomes. As Ammenwerth, et 
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al. write in The Impact of Electronic Patient Portals on Patient Care: A Systematic 
Review of Controlled Trials (JMIR, 2012), "Studies in which a patient portal was 
combined with further services, such as secure messaging, interactive decision-support 
or health-related reminders, showed more positive impact on patient outcomes, 
patient-provider communication, disease management, and patient satisfaction, as a 
recent review of diabetes portals showed" (45).  Otte-Trojel et al, in "How outcomes 
are achieved through patient portals: a realist review" (JAMIA, 2014), have done great 
work in this area, finding that, "as a complement to existing health services, patient 
portals can lead to improvements in clinical outcomes, patient behavior, and 
experiences. Four different mechanisms are reported to yield the reported outcome 
improvements. These are patient insight into personal health information, activation of 
information, interpersonal continuity of care, and service convenience." (41)  These 
approaches, when properly applied to patient portal studies, can provide the necessary 
contextual analysis that will make generalizability to other clinical environments 
possible. 
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5. LIMITATIONS AND STRENGTHS 
 
     Our study is subject to several limitations. One limitation concerns the 
observational nature of our data and study design.  This retrospective cohort study's 
design does not accommodate a time-series intervention-related component, where 
MPC use as an independent variable could be analyzed for a possible relationship to a 
change in a dependent variable, such a bio-measure (BMI, H1bAc test result), chronic 
condition count or ADG count, or even clinic usage over time. This would require in 
most cases more detailed data from IFH in order to gauge MPC impact and 
approximate (but prove) causality. 
     Another limitation is that, as of this writing, we were not able to make use of data 
concerning patient-friendly MPC terms. "Patient-friendly" in this context means the 
way the MPC hyperlinks appear to the patient in the Portal, which may differ from the 
actual encoded ICD9 and accompanying ICD9 diagnosis, the latter of which appears 
on the MPC search results page. An example of this might be the term "mood 
disorder", a patient-friendly term which, when clicked, actually leads to the problem 
list item the clinician had encoded (perhaps Depression (ICD9 311) and/or Anxiety 
(ICD9 300)). IMO, IFH and NLM worked together to create different patient-facing 
terms, the most common reason being to not alarm the patient/patient-proxies with 
potentially shame-producing diagnoses; in addition, lay language can allow for easier 
at-a-glance comprehension of a health condition.  An analysis of patient-friendly MPC 
terms and their related metrics, especially when compared with the overall patient 
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problem list, could be important in telling us what language the patient actually 
clicked on, and whether the patient is more captivated by some patient-friendly terms 
than others. It may be that certain classes of lay-terms, even if not central to the 
patient's overall health and medical profile, are more compelling than others; it may be 
that some lay terms are or more or less effective in engaging the patient toward their 
most pressing health matters. It is a limitation of this paper that this aspect of MPC use 
goes unexplored, but this is certainly an area for other researchers to explore. 
     An additional limitation of this paper concerns numerous unmeasured confounders 
that very likely inform our findings. For instance, we had, as of this writing, limited-
to-no access to the following variables: type of device used to access MyChart and 
MedlinePlus Connect (whether at-home computer, mobile device), patient activation 
level (either through PAM or some other measure), patient health literacy level, 
technology literacy level, nature of patient-provider relationship (i.e., whether patient 
is comfortable with clinician, can speak openly about problems, etc.), number and 
degree of clinician interventions in helping patients activate, log-in, test and learn 
MyChart and MPC.  To varying degrees, all these confounders impact the degree to 
which this paper's analyses showed, or did not show, predictors of MPC usage and 
associations between its use and various patient characteristics and behaviors.  For 
instance, knowledge about MPC users' baseline technological literacy level could help 
explain some of the strong usage frequencies seen in bivariate analyses. In addition, 
knowledge regarding the frequencies of smartphone vs. desktop use in this population 
could reveal interesting information about a safety-net population's usage of mobile 
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devices (which are cheaper and easier to set up and use than at-home desktop 
connections) to access and engage with important health information. 
     Among this paper's strengths are its study design and research question.  As 
explored in the background section of this paper, much of the portal literature has 
focused on patient portal usage in aggregate (with a sub-segment focused on secure 
messaging), which has tended to limit the breadth and applicability of the analyses.  
With a complex health IT intervention such as a patient portal, existing as it does in 
such a variety of sociotechnical contexts, it's difficult to perform broad-stroke, macro 
analyses that lead to actionable findings, without sacrificing more granular learning.  
Our study, on the other hand, differs from the rest of the literature in that it appears to 
be the first in the U.S. to specifically focus on a medical information search function 
embedded within a patient portal.   
     In addition, many previous patient-portal related studies have focused on insured 
populations (52)(53)(113)(114), integrated health networks (Geisinger, Kaiser) 
(31)(36)(55)(66), or patients with a single chronic illness (44)(70)(115).  Our study 
differs in that it is focused on a large, underserved population in a network of 
Federally Qualified Health Centers that features a high prevalence of chronic disease 
and which is very diverse socioeconomically, ethnically, and racially. 
     Our study also looks at the entire patient population who had at least one IFH clinic 
visit across a four year, seven month period. The size of our study sample helps reduce 
sample bias and helps power the analyses performed and the statistical conclusions 
drawn.  
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     Finally, the race-ethnicity and language-ethnicity stratifications performed (Tables 
3, 4) allow greater insight into the helpful but insufficiently granular Race and 
Ethnicity constructs. Our race-ethnicity stratifications call to mind the challenges that 
exist in working with the social-political and cultural constructs of race and ethnicity.  
This is especially true given the fluidity with which individuals comprehend and 
identify with these categories; indeed, according to the American Anthropological 
Association,  "many residents of the United States consider race and ethnicity to be the 
same."(116) 
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6. CONCLUSION 
 
     Using bivariate and multiple logistic regression analyses, we can conclude that, 
consistent with our hypotheses, women, sick patients, heavy clinic visitors and heavy 
portal users were associated with MPC Use using bivariate analysis. Sex as male was a 
significant predictor of non-use of MPC using multiple logistic progression, while a 
patient's poverty level was found to be a predictor of MPC use.  
     We also conclude that, contrary to our hypothesis, minorities (especially Hispanics) 
and the socioeconomically disadvantaged are not under-represented among MPC users 
(with socioeconomic disadvantage operationalized by the variables race, ethnicity, 
stratification among race and language by ethnicity, and "poverty"). Indeed, Hispanics 
who use MPC constitute a greater percentage of total portal users than non-MPC 
users.  
     Six years after the passage of the HITECH Act in 2009, and the commitment of 
billions in U.S. federal funds incentivizing the widespread and meaningful adoption of 
HIT, there is still no clear consensus as to whether this financial and political 
investment is helping further the U.S. healthcare industry's "triple aim" of "ensuring 
access to quality health care while simultaneously targeting population health and cost 
containment"(117)(118)(119). As demonstrated in this study, this is especially true in 
the case of patient portals and their specific functions, where researchers are still 
determining the best ways to study if and how patient portal-related interventions 
work. Our study's examination of the use of a specific patient portal intervention by 
disadvantaged populations adds to the literature and to the HIT conversation by 
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showing that, at the very least, portal-related educational technology is being used 
more than anticipated by those who may need it most. 
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